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Preface
The mathematical disciplines that have been used most often in theoretical
computer science are discrete mathematics (especially, graph theory and ordered
structures), logics (mostly proof theory for all kinds of logics, classical, intuitionistic,
modal etc.) and category theory (cartesian closed categories, topoi etc.). General
Topology has also been used for instance in denotational semantics, with relations
to ordered structures in particular.
Recently, ideas and notions from mainstream geometric topology and algebraic
topology have entered the scene in Concurrency Theory and Distributed Systems
Theory. They have been applied in particular to problems dealing with coordination
of multi-processor and distributed systems. Among those are techniques borrowed
from algebraic and geometric topology: Simplicial techniques have led to new theo-
retical bounds for coordination problems. Higher dimensional automata have been
modelled as cubical sets with a partial order reﬂecting the time ﬂows, and the ho-
motopy properties of the associated spaces of directed paths allow to reason about
a system’s global behaviour.
Persistent homology is a recent development of an invariant from algebraic topol-
ogy making use of ﬁltrations of a geometric object. In the analysis of shapes and of
data, it allows to distinguish between features which persist and hence are relevant
and non-persistent features which are due to noise. Hence diﬀerent images of the
same shape may be compared; moreover, they can be applied to dimension reduc-
tion where high dimensional data is recognized as accumulating close to a lower
dimensional shape, a manifold.
This volume is devoted to the Proceedings of a workshop on the subject, Geomet-
ric and Topological Methods in Computer Science (GETCO) held at the University
of Aalborg, Denmark during the week January 11-15 2010. This was the 9’th in
a series of GETCO workshops bringing together researchers from both the mathe-
matical (geometry, topology, algebraic topology etc.) and computer scientiﬁc side
(concurrency theorists, semanticians, researchers in distributed systems etc.) with
an active interest in collaboration on applications of “classical”algebraic topology
and the development of new methods motivated from and tailored towards applica-
tions.
The ﬁrst workshop on the subject Geometric and Topological Methods in Concur-
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rency Theory was held in Aalborg, Denmark, in June 1999. It has been followed by
GETCO workshops usually associated to DISC or to CONCUR. The 2010 GETCO
had a special emphasis on
• Persistent homology, shape analysis and comparison
• Distributed computing
• Directed algebraic topology, concurrency and static analysis
• Topology and robotics
The Workshop was ﬁnancially supported by the Danish Agency for Science tech-
nology and Innovation, the Obel Foundation, the Department of Mathematical Sci-
ences, Aalborg University, and the City of Aalborg.
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